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Elective Transcervical Superior Mediastinal
Lymph Node Dissection For Advanced
Laryngeal and Level 4 N3 Squamous
Cell Carcinoma
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Objectives: To review our results with elective
superior mediastinal lymph node dissections in
patients with advanced laryngeal squamous cell
carcinoma (SCCA) and overt level 4 adenopathy.
Study Design: Retrospective review. Methods: We
searched operative case logs for all patients
treated with an elective superior mediastinal dis-
section by the senior author (Y.D.) during a 7-year
period. Charts were reviewed for demographic in-
formation, prior treatment with chemotherapy or
radiotherapy, and pathologic results. Results:
Fifty-six patients who underwent elective supe-
rior mediastinal lymph node dissection for ad-
vanced laryngeal SCCA and overt level 4 adenop-
athy were reviewed, and superior mediastinal
disease was present in 15 of 56 (26.8%) patients.
Superior mediastinal nodes were positive in 11 of
42 (26.2%) patients with advanced laryngeal SCCA
and 4 of 14 (28.6%) patients with N3 SCCA involv-
ing level 4. Patients with SCCA receiving prior
chemotherapy and radiotherapy had a signifi-
cantly higher rate of positive superior mediasti-
nal nodes (10/21 patients, 47.6%) compared with
patients without prior therapy (5/35 patients,
14.3%, P � .01, Fisher’s exact test). There were no
stomal recurrences in 42 patients treated for ad-
vanced laryngeal cancer. Conclusions: Elective
transcervical superior mediastinal dissection was
positive in 26.8% of patients with advanced laryn-
geal cancer or N3 disease in level 4. A transcervi-
cal superior mediastinal dissection may be safely
performed without a sternotomy.
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INTRODUCTION
Elective neck dissection has become an accepted man-

agement of cervical lymphatics in selected patients with
head and neck squamous cell carcinoma (SCCA). In addition
to the potential benefit of more accurate staging of a head
and neck malignancy, elective neck dissections may provide
a therapeutic treatment to decrease regional recurrence of
disease and improve survival.1,2 Treatment of the cervical
lymphatics with a neck dissection or irradiation is recom-
mended when the risk of occult neck disease is greater than
or equal to 20%.3 Although the role of elective dissection of
cervical lymphatics is well established, the indications for
elective superior mediastinal dissection are less clear. Sev-
eral authors have recommended elective mediastinal dissec-
tions with esophageal carcinomas because of the 61.5% to
84% incidence of nodal disease seen in their studies.4-6 Su-
perior mediastinal dissections have been reported with and
without a sternotomy.4,5 A recent study evaluating transcer-
vical paratracheal nodal dissection with extension inferior to
the suprasternal notch in patients undergoing total laryn-
gectomy reported a 26% incidence of positive nodes.13 The
goal of this study is to review our series of elective transcer-
vical superior mediastinal dissections in patients with ad-
vanced laryngeal carcinoma and N3 SCCA involving level 4.

METHODS
We retrospectively reviewed patients with head and neck

SCCA who underwent elective transcervical superior mediastinal
dissection by the senior author (Y.D.) from September 1997 to
March 2004 and had a minimum follow-up of 6 months. The
senior author’s criteria for elective superior mediastinal dissec-
tion were implemented at the beginning of the study period, and
all patients meeting the criteria during the study period under-
went elective superior mediastinal dissection. Records were re-
viewed for demographic data, histologies of the primary tumor,
incidence of mediastinal nodal metastasis, and postoperative
complications. Data were analyzed with SPSS 11.0 software (Sta-
tistical Package for the Social Sciences, SPSS Inc., Chicago, IL).

All patients in this series were evaluated with a contrasted
computed tomography scan preoperatively and did not have ob-
vious superior mediastinal lymphadenopathy. The criteria for
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elective superior mediastinal dissections were: 1) laryngeal can-
cer with airway obstruction, transglottic extension, or subglottic
extension greater than 1 cm inferior to the vocal ligaments, 2)
head and neck SCCA with N3 disease in level 4, and 3) any
palpable abnormalities in the superior mediastinum noted intra-
operatively. The criteria were based on the senior author’s (Y.D.)
experience to select patients at increased risk for locoregional
recurrence that could potentially benefit from an extended lym-
phatic dissection. N3 disease is defined by size greater than 6 cm,
and level 4 is defined superiorly by the omohyoid muscle, inferi-
orly by the clavicle, anteriorly by the common carotid artery, and
posteriorly by the posterior border of the sternocleidomastoid
muscle or cervical rootlets.8

Superior mediastinal dissections were performed transcer-
vically without sternotomy in all patients. The boundaries of the
dissection were the suprasternal notch superiorly, the common
carotid arteries laterally, and the brachiocephalic artery and vein
inferiorly. The common carotid artery is followed inferiorly to its
origin. This nicely defines the anterosuperior compartment of the
mediastinum, which is carefully dissected free. All feeding vessels
are controlled with hemoclips and cautery. The superior medias-
tinal lymphatic tissue was excised en bloc and sent separately for
pathologic evaluation. The superior mediastinal dissections were
routinely performed by the senior author in less than 15 minutes.
Patients underwent dissection of bilateral cervical nodal tissue in
levels 1 to 6. An ipsilateral hemithyroidectomy was routinely
performed in cases of advanced laryngeal carcinomas.

RESULTS
Fifty-six patients underwent elective transcervical

superior mediastinal dissection, which included 42 pa-
tients with laryngeal SCCA and 14 patients with head and
neck SCCA with N3 disease at level 4 (Table I) (Figs. 1 and
2). In the 14 patients with N3 disease at level 4, the
primary sites of SCCA were the base of tongue (5 pa-
tients), anterior tongue (3), hypopharynx (1), oral cavity
(1), oropharynx (1), and unknown primary (3). The mean
age of patients was 59.5 years (standard deviation 12.9,
range 22–85 years of age). Thirty-seven (66.1%) patients
were males, and 19 (33.9%) were females.

Overall, superior mediastinal disease was present in
15 of 56 (26.8%) patients. Mediastinal disease was found
in 11 of 42 (26.2%) patients with laryngeal SCCA and 4 of
14 (28.6%) patients with N3 SCCA involving level 4.

Prior organ preservation therapy with chemotherapy
and radiotherapy (chemo/RT) was performed in 21 pa-
tients, including 15 of 42 (35.7%) patients with laryngeal
SCCA and 6 of 14 (42.9%) patients with N3 SCCA at level
4. Patients receiving prior chemo/RT had a significantly
higher rate of positive superior mediastinal nodes (10/21
patients, 47.6%) compared with patients without prior
organ preservation therapy (5/35 patients, 14.3%, P � .01,
Fisher’s exact test). In the 42 patients with laryngeal

SCCA, superior mediastinal nodes were positive in 6 of 15
(40%) patients with prior chemo/RT and 5/27 (18.7%) pa-
tients without chemo/RT (P � .16, Fisher’s exact test). In
the 14 patients with N3 disease in level 4, superior medi-
astinal dissections were positive in 4 of 6 (66.7%) patients
with prior chemo/RT and negative in all 8 patients with-
out chemo/RT (P � .02, Fisher’s exact test). The primary
site of SCCA in the four patients with positive mediastinal
nodes included one anterior tongue, one base of tongue,
one hypopharynx, and one unknown primary. Primary
sites for the 10 patients with negative nodes included 2
anterior tongue, 4 base of tongue, 1 oral cavity, 1 orophar-
ynx, and 2 unknown primaries. There were no major or
minor complications that occurred during the superior
mediastinal dissections such as injury to major vessels or
pneumothorax.

DISCUSSION
Elective treatment of cervical lymphatics has been

recommended when the risk of occult disease is greater
than or equal to 20%.3,7 In our series of elective superior
mediastinal dissections, patients with advanced laryngeal
SCCA (26.2%), and N3 SCCA involving level 4 (28.6%) met
the criteria for elective treatment accepted for cervical
disease.

A significant incidence of superior mediastinal dis-
ease was also reported by Martins5 in a series of 34 pa-
tients treated with total pharyngolaryngoesophagectomy
and gastric transposition. In 27 patients with available
data treated with a transcervical approach for superior
mediastinal dissection, 59.2% of patients had positive me-
diastinal lymphatics. The highest rate of disease occurred
with hypopharyngeal (72.7%) and esophageal (61.5%) can-
cers. Three patients with transglottic laryngeal primaries
had negative mediastinal nodes. The exposure provided by
a total pharyngolaryngoesophagectomy facilitated tran-
scervical dissection to the level of the aortic arch. De-
creased locoregional recurrence was reported with medi-

TABLE I.
Pathologic Results of Superior Mediastinal Dissections.

Negative (%) Positive (%) Total

Laryngeal SCCA 31 (73.8) 11 (26.2) 42

N3 SCCA level 4 10 (71.4) 4 (28.6) 14

Total 41 (60.5) 15 (26.8) 56

SCCA � squamous cell carcinoma.

Fig. 1. Results of superior mediastinal dissection in 56 patients with
laryngeal squamous cell carcinoma (SCCA) and N3 SCCA in level 4
evaluated for prior chemotherapy/radiotherapy.
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astinal dissection (16%), but the overall 5-year survival
remained low at 17.6% secondary to a high incidence of
distant metastasis (83%).

A sternotomy may be performed to facilitate medias-
tinal dissection. Sisson and Goldman9 removed the manu-
brium and clavicular heads to allow mediastinal dissec-
tion inferiorly to the level of the aorta with peristomal
recurrences.

Weber et al.4 reported a series of 141 patients treated
with a total laryngectomy and paratracheal lymph node
dissection. Overall, paratracheal nodes were positive in
20.5% of patients. The incidences of positive paratracheal
nodes for the primary sites were 71.4% for cervical esoph-
ageal, 17.6% for laryngeal, and 8.3% for hypopharyngeal
tumors.4

In a prospective study, Timon et al.7 reported positive
paratracheal dissections extended inferiorly into the su-
perior mediastinum in 20% of laryngeal and 43% of post-
cricoid/cervical esophageal cancers. The majority of posi-
tive nodes were less than 1 cm and not apparent
radiographically.7 Our findings correlate well with this
study. The vast majority of positive superior mediastinal
nodes were not grossly enlarged or clinically abnormal.

We found a significantly higher incidence of positive
superior mediastinal dissections in patients treated with
prior chemo/RT. This result may be secondary to selecting
more aggressive subtypes of SCCA. In addition, organ
preservation failure patients may have a higher incidence
of positive mediastinal nodes because of a longer time
period of disease compared with patients treated initially
with surgery.

Our criteria to perform elective superior mediastinal
dissection included 1) laryngeal cancer with airway ob-
struction, transglottic extension, or subglottic extension
greater than 1 cm inferior to the vocal ligaments, 2) head
and neck SCCA with N3 disease at level 4, and 3) any
palpable abnormalities in the superior mediastinum. Sub-
glottic extension has been confirmed to be a risk for me-
diastinal disease and increases the risk of stomal recur-
rence.10 By injecting the subglottic region with a colloidal

radiotracer, Welsh11 demonstrated 96% uptake in the ip-
silateral paratracheal nodes. Harrison12 reported paratra-
cheal nodal involvement in 15 of 25 patients with SCCA
involving the subglottis.

A limitation of our series is that longer follow-up of
our patients is necessary to determine locoregional control
and survival data. Patients with advanced laryngeal car-
cinoma and N3 disease have been shown to have very low
survival. Patients with N3 cervical disease are classified
as stage IVB, with only patients with distant metastasis
having a higher stage.8 A recent series demonstrated a
5-year survival of only 22.2% of patients with N3 cervical
disease secondary to head and neck SCCA.13 Weber et al.4

reported that no patients with advanced laryngeal, hypo-
pharyngeal, and cervical esophageal cancer survived
greater than 42 months who had positive paratracheal
nodes. This has not been our experience. A number of our
patients who had positive superior mediastinal nodes are
at 5 years or greater since initial treatment and are con-
sidered cured.

The risk for peristomal recurrence has been reported
to be 2% to 10%.7,10,14,15 Leon et al.14 reported no stomal
recurrences in patients with subglottic extension man-
aged with hemithyroidectomy, paratracheal lymph node
dissection, and tracheal resection. Timon et al.7 reported
three stomal recurrences in a prospective series of 50
patients treated with laryngectomies. All three recur-
rences demonstrated positive paratracheal lymph nodes
during the initial resection.7 In our series, there have been
no stomal recurrences in the 42 patients with advanced
laryngeal cancer treated with a laryngectomy, bilateral
neck dissections, and superior mediastinal dissection de-
spite a 26.2% incidence of mediastinal disease. By meeting
criteria for elective superior mediastinal dissection, all 42
patients had advanced disease and 15 of 42 (35.7%) pa-
tients had failed prior chemo/RT.

CONCLUSIONS
Elective transcervical superior mediastinal dissec-

tion was positive in greater than 20% of patients with
advanced laryngeal cancer and N3 disease at level 4. A
transcervical approach may be safely performed to the
level of the brachiocephalic veins without a sternotomy.
Patients treated with prior chemo/RT had a significantly
higher incidence of superior mediastinal nodes. There
were no peristomal recurrences in the 42 patients with
advanced laryngeal cancer in our series. Further study is
necessary to determine whether elective superior medias-
tinal dissection impacts locoregional control and overall
survival.
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